The PAA-coated FNs were synthesized following the protocol by Ge et al. 1 with some modifications to have a better control of the particle size. A NaOH/diethylene glycol (DEG) stock solution was prepared by dissolving 50 mmol NaOH in 10 mL DEG at 120 °C for 1 h under argon. In a typical experiment, 2 mmol FeCl 3 was first dissolved in 8 mL DEG. 4.0 mmol PAA was then added and briefly vortexed. The mixture was heated to 220 °C with vigorous stirring under argon and kept at 220 °C for 30 min until a transparent light-yellow solution was obtained. One mL of the NaOH/DEG stock solution at 70 °C was injected rapidly into the above hot mixture and kept at 220 °C for 10 min to induce the formation of black solution containing the PAA-coated FNs of desired size. Purification of the FNs was achieved by three cycles of precipitation in ethanol, centrifugal separation and re-dispersion in water.
mixture by centrifugation. The surface coverage of the CPs was analysed by UV-vis spectrometry. On average the surface coverage was found to be 20 CPs per FNP. The unreacted carboxyls were blocked by incubating with 1.0 M glycine for 2 h at room temperature. After a thorough purification with the pH 5.5 phosphate buffer through centrifugation/re-dispersion treatment, the FNPs were kept at 4°C and ready for use. Table S1 . Synthetic oligonucleotides (5'→3') used in the assay. AAA CTT GTG GTA GTT GGA GCT G|GT GGC GTA GGC AAG
AGT GCC TTG

KRAS Mutant Target-C (KRAS MT-C)
AAA CTT GTG GTA GTT GGA GCT C|GT GGC GTA GGC AAG AGT GCC TTG
Characterizations of the PAA-coated FNs
Transmission electron microscopic (TEM) tests showed that the diameter of the PAA-coated FNs was from 6-8 nm (Fig. S1 ). Thermal gravimetric analysis (TGA) experiments showed that the initial 3.75% weight loss was due to the water present on the surface of the FNs. Subsequent weight losses at 300°C and 320°C were due to the dehydration and decarboxylation of the carboxylic groups of PAA respectively. Above 400°C, degradation of the PAA backbone occurred and the residue remained was the magnetite core. The above results indicated that the weight ratio of FN (58.18%) to PAA (38.07%) was nearly 1.5:1 (Fig. S2) . 
Analytical characteristics of the SNP assay
Assay sensitivity. In order to improve the sensitivity, LCR was used to amplify the hybridization events. As shown in Fig. 4S , a linear calibration curve with a picomolar detection limit was obtained after 15 thermal cycles. Femtomolars of SNP targets were detectable when the thermal cycling was extended beyond 20 cycles. 
SNP discrimination capability.
Under optimised conditionans, SNP detection was carried out with KRAS mutation-to-wild type target (MT-to-WT) ratios up to 1:1000. As seen in Fig. S5 , no significant change in the absorbnace (<10%) was observed in the presence fo 1000 times of WT gene.
Assay benchmarking. As sumerized in Table S1 , the propossed assay was benchmarked to previously reported SNP assays. As illustrated in Table S1 , The proposed assay exhibited prominent analytical characteristics for SNP genotyping in terms of the detection limit, sensitivity and simplicity.
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